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Abstract 
Transport infrastructure projects can cover very long time periods from conception to completion. Literature reviews regarding 
the planning periods of transport infrastructure projects in Germany have shown that the planning phase can take up to 20-29 
years in the worst case. Apart from long planning periods cost overruns have become a phenomenon in transport infrastructure 
projects. Besides the length of the project development phase which seems to be a contributing factor in cost overruns there are 
also other factors influencing the costs of transport infrastructure projects. To describe the current planning process of rail and 
road construction projects, to explore the factors affecting planning duration and costs and to define the need for project 
management in public projects structured interviews have been carried out. The interviewees included experts of public 
agencies and engineering offices in Germany. Significant findings of this research are the confirmation of (outdated) literature 
about the factors influencing the duration and costs of public projects. Despite numerous influences on the duration of the 
planning period and the cost overruns only minor modifications have been carried out over the years. The findings of this 
research are of great importance to all project participants. According to the findings of the literature review and the expert 
interviews this paper presents opportunities for optimization by integrating essential elements of project management as 
standard processes in the planning phase of transport infrastructure projects. 
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1. Introduction 
Cost overruns and also time delays in construction projects are already well-known and the factors affecting 
cost and schedule have been studied for many years in many countries. According to the study of Hartman and 
Ashrafi (2004) 50% of construction projects exceed their budgeted costs by 40% - 200%. In the studies of 
Flyvbjerg et al. (2002-2004) cost overruns are illustrated as a quite “normal” phenomenon of transport 
infrastructure projects. Flyvbjerg et al. collected and analyzed data for 258 transport infrastructure projects of 20 
nations and found out that rail projects show the highest escalation rate of 44,7 % and road projects appear to be 
less predisposed for cost overruns with an average of 20,4 %. Data published by the German Federal Parliament 
show that 214 road construction projects from the requirement plan of 2004 have differences between the 
estimated and approved costs from 10 % up to 720 % (exception) (Drucksachen Deutscher Bundestag, 2009). 
Due to the fact that every project is unique it is very difficult to forecast the duration of the planning process 
especially of the planning approval procedure of transport infrastructure projects in Germany. The planning 
approval procedure can take up to 1-3 years in the best case. Depending on the size and type of the project it can 
also take 3-6 years or even longer (Schütte, 2005). The whole planning period can consume more than 10 years 
and in the worst case up to 20-29 years. Table 1 presents values regarding the planning steps of road construction 
projects from 1991 and 2011. 
Table 1. Duration of the planning process of road construction projects  
Process / Phase 
Duration in years 
(min.-max.) 
Ronellenfitsch (1991) 
Duration in years 
(min.-max.) 
Landesbetrieb Straßenbau NRW (2011) 
Regional Planning Process / Route Determination 5-7 5-20 
Draft Permit / Final Design 2-3 1-3 
Planning Permission Application 5-10 3-6 
PLANNING 12-20 9-29 
CONSTRUCTION 3-4 2-7 
Because of lengthy planning periods changes in regulations during the planning of transport infrastructure 
projects are not uncommon, very time consuming and costly in the planning.  
2. The Planning Process and Special Aspects regarding the Planning Process 
According to the HOAI (Official Scale of Fees and Services for Architects and Engineers) the planning process 
in Germany in general contains five main phases: 
• Phase 1 – Basic Evaluation 
• Phase 2 – Preliminary Design 
• Phase 3 – Final Design 
• Phase 4 – Planning Permission Application 
• Phase 5 – Execution Planning / Construction Design 
603 Meltem Sözü er and Konrad Spang /  Procedia - Social and Behavioral Sciences  119 ( 2014 )  601 – 610 
The planning steps for transport infrastructure projects which are assigned by the phases of HOAI are shown in 
Figure 1. 
Fig. 1. Planning steps of infrastructure projects (Pietzsch & Wolf, 2000) 
The planning process is very time-consuming due to hardly manageable regulations, the complexity of planning 
law and procedures like the approval process and the consideration of a variety of stakeholders participated. If 
especially the project isn’t accepted by the public and therefore the formation of citizens' initiatives starts in later 
stages of the planning phase the duration for the project approval and for the whole planning period can consume 
many additional years. This seems not only to affect the schedule it also can lead to revisions and changes in 
advanced or even completed plans and can cause additional costs. The project approval process can also be very 
prolonged if land acquisition and the procedure for expropriation are necessary and if environmental issues have to 
be followed by the planners during the initial planning steps (Tomas, 1994; Benz, 2000). Procedural delays can be 
the result of e.g. organizational shortcomings of the authorities or public agencies either. Not meeting the 
requirements of complex projects related to the organization, the lack of managing methods and tools or even 
staffing deficiencies, coordination and communication problems among the administrative units, lack of 
cooperation among the involved parties are mentioned in literature as deficits from the side of authorities 
(Ronellenfitsch, 1991; Tomas, 1994; Gaddis 1994). The planning process of transport infrastructure projects in 
Germany is also formalized and regulated by the budgetary law. This orientation is characterized by a time-
consuming and sequential mode of operation which defines the planning process for many decades and needs 
profound changes. The planning process of transport infrastructure projects has followed the same procedure over 
the years. There were no significant changes in procedures and processes. Regarding the cost overruns and the 
delays of many major transport infrastructure projects modifications and further development is needed (Spang, 
2010).  
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3. Empirical Study  
3.1. Structured Interviews 
After an extensive literature review structured interviews have been carried out to get profound information 
about the actual planning process of transport infrastructure projects in Germany, to explore the factors affecting 
planning duration and costs and to define the need for project management in public projects. The literature review 
showed that the issue, planning process of transport infrastructure projects, was hardly discussed in national as 
well as in international literature. Significant researches in this area do not exist. Previous literature research has 
also shown that the planning process for infrastructure projects contains no evidence of a deliberate use of project 
management. Therefore, the questions of the structured interviews were divided / assigned into the following six 
sections: 
1. Initial questions about the organization and interviewees 
2. Questions about the current planning process and the standard planning process for transport 
infrastructure projects 
3. Questions about the duration of the actual planning process / steps and the causes of the long planning 
periods of transport infrastructure projects  
4. Questions about the costs of the planning process and causes for cost overruns in transport 
infrastructure projects 
5. Questions about the participants in the planning process and project execution of transport 
infrastructure projects 
6. Questions about the use of project management 
22 experts with more than 5 up to 30 years of experience in planning of transport infrastructure projects have 
been selected as interviewees. Table 2 shows the classification of the interviewees. 
       Table 2. Affiliation and number of the experts 
Organization Number of Experts 
Road Construction Authority / Public Agency 12 
Engineering Office (specialized in road and railway projects) 6 
German Railways 4 
3.2.  Findings and Discussion
This paper presents the main findings of the empirical study. The main focus will be on section six which 
contains the findings of the main topic project management. The findings regarding the factors affecting the 
planning duration and causes of cost overruns in transport infrastructure projects will be presented briefly and will 
not be discussed in detail in this paper. 
3.2.1. Factors influencing the planning duration
From the experience of the interviewees one of the main causes for the long planning duration is the not secured 
financing of the projects. So as long as the financing is missing there is no need to hurry up with the planning. 
Besides the financing problem the regulation and legislation regarding environment and the protection of flora, 
fauna, habitat seems to be another problem. But also changes due to various reasons in the planning phase are 
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mentioned as the main factors affecting the duration. Other reasons for the long planning periods are indicated by 
the experts such as the following: 
• staff shortages, 
• no constant political opinion, 
• poor stakeholder management and coordination problems, 
• high number of participants, 
• lack of skills of the employees, 
• lack of sense for responsibility of the employees, 
• high number of studies of alternative routes, 
• federal approval procedure, 
• numerous technical rules and regulations,  
• long formal procedures,  
• lack of interest regarding the project or to carry out the project quickly,  
• no contemporary structures (regarding the organization) of public agencies, 
• lack of acceptance among the public, 
• poor assignment of tasks etc. 
3.2.2.  Factors influencing the costs in the planning phase
Changes of regulations and guidelines in the planning process are seen as the major problem by the experts 
affecting the costs of the planning phase especially if these occur in the last steps of the planning. But also special 
investigations or check-ups especially after the planning approval procedure seem to be costly. Poor and 
inadequate planning or repetition of the planning is influencing the costs in the planning phase either. Furthermore,  
• the long approval process,  
• additional environmental requirements, 
• the insufficient description of the tasks, 
• the lack of experienced employee, 
• ground investigations, 
• lack of decisions, 
are stated as factors which are influencing the costs in the planning phase. 
3.2.3.  Factors influencing the costs in the construction phase 
The majority of the interviewees indicated that the long planning period is one of the major cost increasing 
factors of transport infrastructure projects. The longer the planning phase, the more likely is the occurrence of price 
increases and changes that are associated with additional effort and costs. Other factors affecting the costs of 
transport infrastructure projects are referred to the following: 
• unexpected foundation problems, 
• unexpected weather conditions, 
• not considered phases of the traffic routeing in the construction phase, 
• lack preparation of the handover between the design and construction phase, 
• improper planning or incomplete planning or planning and design mistakes,  
• poor information channels and agreements, 
• inefficient project organization, 
• not realistic cost estimation, 
• no adequate supervision during the construction phase, 
• changes in specifications, scope and drawings during later stages of the planning or construction phase. 
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3.2.4.  Use and need of essential elements of project management
The interviewees were asked whether they are using project management standards or structured project 
management in their organization or not. Nearly 60 % of the experts stated that they have project management 
specifications in their organizations. But an approach according to the project management standards by the Project 
Management Institute (PMI), the International Project Management Association (IPMA) or the German Institute 
for Standardization (DIN 69901) in these organizations could not be recognized by the author. 25 % of the 
interviewees indicated that the use of project management elements in their organization is only intuitively and 
without any specifications. 10 % of the experts stated that they use project management only partially and 5 % 
stated that they do not use project management at all. Looking at the results more accurate it becomes evident that 
the engineering offices and the German Railways are using more or less project management in their organizations 
while in comparison the public agencies are not well equipped.  
In the next step the participants had to classify the use of sixteen selected elements of project management in 
their organizations. Figure 2 shows the range according to a Likert Scale from 1 to 6, where 1 = not significant and 
6 = very significant. The results indicate that the definition of objectives and tasks, contract management, project 
control and scheduling seem to be essential parts of project management for the participants. Stakeholder 
management, knowledge management, risk management and configuration / change management are less used in 
the organizations.  
In a further step the interviewees were asked which of the sixteen elements they would define as significant or 
essential for the planning process of transport infrastructure projects (see Figure 3). The findings present that 
scheduling, having a work breakdown structure, cost management and the definition of objectives and tasks are the 
top four essential elements for the participants. Less important are configuration / change management, knowledge 
management, claim management, stakeholder management, risk management, conflict management and project 
planning. 
Fig. 2. Use of project management elements in the organizations 
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Fig. 3. Essential elements of project management for the planning process 
The results show that those elements which are well used in the organizations are also mentioned as important 
elements for the planning process and those which are hardly used are stated as less important. However, 
considering the results regarding the factors influencing the duration and costs it becomes clear that essential 
elements such as change management, stakeholder management, risk management and knowledge management are 
not used in a proper way in the organizations. Although the interviewees estimated that they use cost management, 
project control, project planning and scheduling in a proper way it is very surprising that many transport 
infrastructure projects are characterized by cost overruns and delays. So it seems reasonable to guess that the 
participants must have made positive estimates. The methods and techniques the interviewees use in their 
organizations have not been searched in detail in this research but should be an essential part of further researches.  
Nevertheless, 85 % of the participants are sure that with a structured approach including essential project 
management elements the planning process can be optimized. 10 % of the experts share the opinion that a limited 
optimization is provided by a structured approach. Only 5 % of the interviewees do not believe that the planning 
process can be optimized by using a systematic project management approach. 
4. Conclusions and Recommendations 
4.1.  Structured / Standardized Project Management in the Planning Process
The relationship between project success and project management success has been researched for many years 
(Ika, L. A., 2009). It is proved that successful project management enhance the project success, and failure in 
project management or failures in using project management elements and techniques may also lead to project 
failures (Ika, L. A., 2009; Munns & Bjeirmi, 1996). The necessity of project management elements such as the 
sixteen mentioned above is also underlined in project management standards by the PMI, IPMA and DIN. The 
application of these standards in organizations ultimately may contribute to successful project management.  
74%
58% 79%
47%
47%
95%
84%
47%
53%63%
47%
58%
26%
42%
42%
37%
Ϭй
ϭϬй
ϮϬй
ϯϬй
ϰϬй
ϱϬй
ϲϬй
ϳϬй
ϴϬй
ϵϬй
ϭϬϬй
Definition of objectives and 
tasks 
Structured project start and 
completion
Work Breakdown Structure
Project Planning
Stakeholder Management
Scheduling
Cost Management
Risk Management
Team Management
Information and 
Communication Management
Conflict Management
Project Control
Configuration / Change 
Management
Contract Management
Claim Management
Knowledge Management
608   Meltem Sözü er and Konrad Spang /  Procedia - Social and Behavioral Sciences  119 ( 2014 )  601 – 610 
The use of essential elements of project management in a structured or standardized way from the beginning of 
the planning process until project completion seems to be very important and could reduce many factors affecting 
duration and costs of transport infrastructure projects significantly.  
Fig. 4. Project Management Approach for the Planning Process 
A structured project management in the planning process implies essential elements of project management 
which have to be used from the beginning of the planning process of transport infrastructure projects until project 
completion. Figure 4 shows the main aspects behind this approach. The following elements (see Fig. 2 and Fig. 3) 
have been indicated as less important by the participants. Regarding to the causes leading to cost overruns and 
especially delays the following elements seem to be significant for the successful completion not only of the 
planning process but also of the whole project.  
Preparatory Phase 
Before starting with the basic evaluation of a project it seems to be necessary to have a preparatory phase of the 
planning. In this preparation phase the identification of the involved area and parties can begin, the tasks and 
responsibilities can be clarified and the intense of the use of project management elements can be defined for the 
project organization.  
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Change management should not start later than the basic evaluation as the main factors affecting the duration 
and costs of transport infrastructure projects result from changes due to various reasons. A well-defined change 
management process is therefore inevitable. Change management will consider and counteract not only the 
changes regarding the poor task definition or changes in regulations and guidelines but also changes by the 
changing political opinions and changes after the approval procedure. Furthermore, a sufficient and clear definition 
of tasks and objectives at the beginning of the planning phase and especially during the preparatory phase is 
important to reduce changes in specifications, scope and drawings either. 
Stakeholder Management 
The identification of the direct stakeholders should begin as early as possible in the planning phase to have an 
overview of the high number of participants. Their importance for the project and their possible impact during the 
project realization should be analyzed as early as possible in the planning phase. Stakeholder management will 
help to coordinate problems and to involve the stakeholders in early stages of the planning phase. The early 
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stakeholder involvement in planning will not only avoid conflicts in later stages of planning, it will also enhance 
the acceptance of the project by the public (BMVBS, 2012). This could help to reduce the planning duration 
especially the duration of the approval phase.  
Risk Management 
The risk management process should not only imply the identification, analysis, assessment, management and 
monitoring. As an essential part of risk management risk buffers as well as cost buffers in cost management should 
be taken into account during the cost estimation process. To define the rate of the buffers it would be important to 
collect data from completed projects and save them for future projects in terms of knowledge management. Risks 
can be found in every stage of a project. The sooner the risks of the project are identified and measures derived the 
better you can deal with political, financial and technical risks. 
Knowledge Management 
Furthermore, it is very important to have a well-structured and organized knowledge management system. A 
supervisory system comprising all documents and regulations regarding the planning process of transport 
infrastructure projects and a platform for the exchange of experiences between the different regions could also 
simplify the work of the staff. With the help of knowledge management standardizations in the processes and 
documents could be implemented easier. Regarding the staffing deficiencies and the lack of experienced staff 
standard processes would be helpful in the planning process either. Standards could be useful to reduce the effects 
of staff shortages and lack of experience. 
In addition, a holistic approach with defined responsibilities, paths and information systems and defined 
decision-making structures (especially in connection with the change management) should be considered by the 
whole organization and project participants with the start of the project. 
4.2.  Further Concluding Remarks
It is obvious that not all of the causes which are figured out can be solved by project management. But the 
systematic use of project management methods and techniques may help to reduce many of the causes. 
Nevertheless, the financing of the projects has to be secured and the employees have to be equipped with the 
methods and techniques of project management. It seems to be important to investigate more in adequate planning 
including e.g. realistic cost estimations and sufficient ground investigations. A holistic approach with the support 
of project management in the planning phase of transport infrastructure projects may avoid many failures and 
could enhance the project success. 
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